The planar Ramsey number PR (H 1 , H 2 ) is the smallest integer n such that any planar graph on n vertices contains a copy of H 1 or its complement contains a copy of H 2 . It is known that the Ramsey number R(K 4 − e, K 6 ) = 21, and the planar Ramsey numbers PR(K 4 − e, K l ) for l ≤ 5 are known. In this paper, we give the lower bounds on PR (K 4 − e, K l ) and determine the exact value of PR (K 4 − e, K 6 ).
Introduction
We consider only finite undirected graphs without loops or multiple edges. For a graph G with vertex set V(G) and edge set E(G), we denote the order and size of G by p(G) = |V(G)| and q(G) = |E(G)|, respectively. We refer to the regions defined by a plane graph as its faces. A face is said to be incident with the vertices and edges in its boundary. The length of a face is the number of edges with which it is incident. If a face has length α, we say it is an α-face. A graph G of order n will be called an (
For the Ramsey number R(K 4 − e, K 6 ), McNamara proved that its exact value is 21 (cf. [4] ). In this paper, we prove that PR(K 4 − e, K 6 )=17 and PR(K 4 Proof. By contradiction, we assume that G is a (K 4 -e, K 6 ; 17)-P-graph with δ(G) = 4. Let v be a vertex of degree δ(G) and
Preliminary Results
Since H is a (K 4 -e, K 5 ; 12)-P-graph, by Lemma 2.4(a), we have ( 5 has to be adjacent to one vertex of {u 2 , u 4 }, say u 2 . Thus there is at least one vertex of {u 1 , u 3 , u 4 } whose degree is at most 3, a contradiction (see G 17.1 in Figure 2.4) .
Case 3.2. Suppose that there is one vertex of {v 5 , v 7 } which is adjacent to u 1 and u 3 (or u 2 and u 4 ). Without loss of generality, let
and K 4 − e ⊈ G, v 3 has to be adjacent to one vertex of {u 2 , u 4 }, say u 2 . Thus there is at least one vertex of {u 1 , u 3 , u 4 } whose degree is at most 3, a contradiction(see G 17..2 in Fig.  2.4) . Case 3.3. Suppose that both v 2 and v 6 are adjacent to two vertices of {u 1 , u 2 , u 3 , u 4 } respectively, say v 2 u 1 , v 2 u 3 ∈ E(G), v 6 is adjacent to one vertex of {u 1 , u 2 } and one vertex of {u 3 , u 4 }. Then since K 4 − e ⊈G, there is at least one vertex of {u 1 , u 2 , u 3 , u 4 } whose degree is at most 3, a contradiction (see G 17.3 in Figure 2.4) . By Claim 1, we have v 4 v 5 ∉ E(G) and v 1 is nonadjacent to any vertex of {v 6 
